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Alexandria, VA 22313-1450 

Dear Sir: 

I, Jan Hall, declare that: 

1 . I am the named inventor of the above-referenced patent Application (the '468 Application). 



2. I am currently an employee at Nobel Biocare, AB., which is the assignee of the '468 
Application. As one of the inventors, it is my understanding that I will not receive any money from 
Nobel Biocare, AB upon issuance of the '468 Application as a patent. 



3. I earned a Master of Science in Engineering Physics in 1981 from Chalmers University of 
Technology in Sweden. I also undertook doctoral studies during the years 1983-1990. I served in a 
post-doctoral position from 1990-1993 at the Technical University of Denmark. I was employed as 
a Biomaterials Research Engineer from 1993-2001 at Nobel Biocare AB. During the years 2001- 
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2007, 1 was employed as a Senior Scientist at Nobel Bicoare AB. In 2007, 1 was promoted to Chief 
Scientist at Nobel Biocare AB. 

4. I have spent considerable time with research related to titanium oxide surfaces. I am also the 
inventor of the well-known titanium oxide surface TiUnite. 

5. I have reviewed the prosecution history of the '468 Application including the most recent 
Office Action dated October 27, 2009 and the article by Sul et al. (article: Resonance frequency 
and removal torque analysis of implants with turned and anodized surface oxides). 

6. The '468 Application claims and describes a dental component and method by which 
dental component can extend at least partially in a hole formed in the jaw bone and through the 
soft tissue belonging to the jaw bone. An embodiment of the dental component can comprise, 
inter alia, "one or more titanium dioxide layers applied on at least one outer surface of the dental 
component, wherein between about 70-100% of each layer comprises crystalline titanium 
dioxide in the anatase phase." 

7. The purpose of treatment with dental implants is to provide the patient with teeth for 
function and aesthetics. Every patient desires that an implant be successfully integrated into the 
jawbone, have a reasonable cost, and provide an aesthetically pleasing integration which does 
not degenerate over time. In recent years, the need for providing even better dental components 
that can be implanted and integrated in bone in a short period of time has evolved. 

8. As described in the '468 Application, three is a need for even better implants and units and 
for methods for production of implants and units. Thus, for example, it is important that bone 
growth can be improved and accelerated in connection with implants. There is an evident need 
for short integration times, and it is more difficult for patients and dental personnel to accept 
long and protracted treatment periods. It is also important to achieve good esthetic long term 
results. To that end, the '468 Application discusses the use of titanium dioxide to form an outer 
surface on an implant. See Present Application, [0005]-[0010]. In particular, the '468 
Application discloses an oxidation method by which titanium oxide is crystallized largely or 
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completely in the anatase phase, such that a proportion of 70% to 100% of an outer layer of the 
implant. See Present Application, ^ [0005]-[0006]. The implant can comprise one or more 
such layers in a thickness range of between about 0.05-10 micrometers, and preferably between 
about 0.5-10 micrometers. 

9. The Sul reference discusses an experimental study that was performed to investigate 
whether oxide properties of titanium implants influence bone tissue responses in an experimental 
rabbit model. See Sul, Abstract. Sul investigated "a variety of surface oxide properties, such as 
oxide thickness, pore configuration, crystal structure, chemical composition, and surface 
roughness." See id. at 253, col. 3. The study used implant samples divided into five groups 
according to the anodic forming voltage used to form the titanium oxide surface layer on the 
implant samples. See id. at 254, col. 1. The titanium oxide of the implant samples of Groups I- 
III are characterized as being in the amorphous phase, i.e., lacking any crystallinity, while the 
samples of Groups IV-V seem to be characterized as having some crystalline phase or a mixture 
of crystalline phases. See id. at 254, col. 2. 
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10. However, as one of skill in the art, I understand Sul to be inconsistent regarding the 
description of specific crystalline phases in the overall disclosure, the abstract (lines 10-11), and 
Table 1. In the overall disclosure of Sul, I believe that Sul teaches that Group IV used a 
combination of amorphous and anatase titanium dioxide and that Group V comprises a 
combination of anatase and rutile phase. In Table 1, the crystal structure of Group IV is referred 
to as amorphous. In the Sul abstract, line 10, it is stated that, "the crystal structures of the 
titanium oxide were amorphous, anatase and a mixture of anatase and rutile." Thus, the overall 
impression from the Sul abstract is that a pure anatase structure existed, but such a structure is 
not present either in the manuscript or in Table 1 . 
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11. Based on the analysis and teachings of Sul, as one of skill in the art, I believe that Sul 
teaches that it is advantageous for the increase of renewal torque when the titanium oxide layer 
includes the properties of any one of Groups III-V. See id. at Fig. 3. 
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12. The Office Action states that, a person of skill in the art would "make the implant of Group 
IV being at least 70%- 100% of anatase phase in order to make experimental comparisons at least 
between Group IV (anatase) and Group V (mixture of anatase and rutile)." Office Action, page 
3. 

13. Contrary to the assertions of the Office Action, I believe that Sul actually teaches away 
from increasing the proportion of the anatase phase. Instead, as a person of skill in the art, I 
believe the experimental data presented by Sul indicates that the measured removal torque is 
silent as towards possible benefits of the crystal phases of the oxide layer on the implant. 
Studying Table 3 above we note that the difference in removal torque is significant only when 
the Group of I and II are compared with the Group of III, IV, and V. If the content of anatase 
were contributing to the increased removal torque, one would expect that the difference would 
be significant between Group I-IV and Group V and not between Group I-II and Group III-V. 
Furthermore, Sul does not give any hint with regard to the proportions or ranges of phases of 
titanium dioxide. 

14. Sul simply does not support the idea that a person of skill in the art would experiment by 
creating implants that have 70% to 100% anatase phase titanium dioxide. The Sul article mainly 
aims to categorize different properties, such as oxide thickness, pore configuration, crystal structure, 
chemical composition, and surface roughness without giving any certain priority. In the article, it is 
concluded that oxide properties of titanium implants, which include oxide thickness, micropore 
configurations and crystal structures, greatly influence the bone tissue response in the evaluation of 
removal torque values. However, it is not fully understood whether these oxide properties influence 
the bone tissue response separately or synergistically. See Sul, Last Passage of Abstract. 
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15. The claimed invention also addresses a long met need in the industry. As discussed 
above, patients generally need an implant that can integrate and provide sufficient stability within 
the shortest amount of time possible. This is especially useful in situations where the patient has 
sub-optimal bone density/volume. The claimed invention addresses these problems by providing 
an unexpectedly effective outer surface layer that provides faster osseo integration and better 
implant stability than outer surface layers of other implants. Moreover, I know of no publications 
or product beside my own patent Application that addresses this problem as described in my 
patent Application. 

16. All statements made herein of my own knowledge are true. All statements made on 
information and belief is believed to be true. These statements were made with the knowledge 
that willful false statements and the like so made are punishable by tine, imprisonment, or both, 
under 18 U.S.C. § 1001, and that such willful false statements may jeopardize the validity of the 
Application or any patent issuing therefrom. 
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